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Introduction
• Who are We?

• Overview of the SC Data Warehouse

• Development of Web-based “Cubes”

• Development of the Client Information System

• How Environmental Research Can Benefit from 
Integrated Data



Who Are We?

• SC Budget and Control Board, Office of Research 
& Statistics is a Service Agency in South Carolina

• Neutral, no programmatic responsibilities

• Statistical and Research focused

• Experienced in gathering, integrating, and 
disseminating data 



SC Data Warehouse
• Build off of existing systems (legacy systems from 

state agencies and private sector)
• Create a Unique ID (not related to any other 

number)
• Identifiers are pulled off of the statistical data.  Use 

only the statistical data
• Data is always “owned” by the originating agency.  

Must have permissions to use and/or link any data



Factors Supporting Successful 
Development of an Integrated 

Database
•Neutral Agency (preserving the balance of power)
•Able to support public, private, not for profit and     
research communities
•Agencies agree on critical issues of data use and release
•Equal access through an established approval process
•Expertise in state-of-the-art technology, security and 
confidentiality
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Using Data in the Data 
Warehouse 

Agencies & Other Entities can:
• Evaluate their programs
• Look at Outcomes
• Understand better how their programs interact with other 

agency & other entity programs
• Study Health, Human Service, Education, and Law 

Enforcement Issues
• Analyze Statistical – Aggregate Information

• Access Analytic Data Cubes

• Partner in the Development of Customized Software 
Applications 



What is a Cube?
• While ORS answers requests now using 

information from the Data Warehouse, our 
dream was to create a 

– “WEB-Accessible User-Driven Query Based 
System that agencies can access and explore 
their own questions” 

– Cubes would be for statistical/aggregate 
analyses



What Is an Analytic Cube?

• A way to “slice and dice” through large 
amounts of data

• Define “slicers,” characteristics that are 
important to analyzing the subject 
population

• Pre-aggregate the linked data by all 
possible combinations of “slicers”



Software
• Fact tables created in SAS
• Loaded into Microsoft SQL Server
• Cube Created Using “Analysis Services” 

(a tool in SQL Server)
• Retrieval from Cube and Web Interface 

Using “Panorama” (Nova View)
• Secure Web Access Using User and 

Work Station Certificates 



Example of Existing Cube

• Linked data sets for
– Hospital delivery record of mother
– Hospital birth record of infant
– All pre-natal hospitalizations and ED 

visits of the mother



Month/Quarter/Year of Birth 
Age of Mother
Race of Mother and Baby
Birth Outcome (Healthy, Died, LBW, VLBW, Full-term with Chronic problem, Other Problem)
Birth Weight
Maternal Risk Factors (from ICD-9-CM codes found on medical records)

•Amniotic Infection
•Anemia
•Asthma
•Diabetes (chronic and gestational)
•Fetopelvic Disproportion
•Eclampsia/Pre-eclampsia
•Hemorrhage
•Hypertension
•Malposition of Fetus
•Mental Disorder
•Placenta Previa
•RH Factor
•Premature Rupture of Membranes
•STD

“Slicers” Currently Used in the Mother/Baby Cube
SC Data Warehouse

April 22, 2004



“Slicers” Currently Used in the Mother/Baby Cube
SC Data Warehouse

April 22, 2004

•Substance Abuse
•Threatened Labor
•Tobacco Use
•Trauma
•UTI
•Vaginitis/PID
•Viral/Bacterial Infection
•Vomiting

Number of Maternal Risks Found
Body Mass Index (WIC Clients Only)
Baby’s Health Condition at Birth (from ICD-9-CM codes found on medical records)

•Drill-down to major groupings
•Drill-down to specific chronic conditions within major groupings

Geographic Location of Residence at Time of Delivery
•Drill-down from region/district to county
•Drill-down from county to zip code
•Environmental factors (lead, air, water, etc.) at time of delivery and during prenatal care



“Slicers” Currently Used in the Mother/Baby Cube
SC Data Warehouse

April 22, 2004

Number of Maternal Postnatal ER Visits (within 30 days of delivery)
Number of Maternal Postnatal Inpatient Hospitalizations (within 30 days of delivery)
Family Support Services (Medicaid Moms only)
Family Planning Services (Medicaid Moms only) Education of Mother
Expected Pay Source (Medicaid, Commercial Insurance, Self Pay, Other)
Months Between End of Last Pregnancy and Start of This Pregnancy
Number of Previous Pregnancies
Kessner Adequacy of Prenatal Care
Trimester in Which Prenatal Care Began
Method of Delivery
Perinatal Level of Hospital
Specialty of Delivering Physician
Participant in TANF (temporary assistance to needy families)
Participant in Food Stamps
Number of Prenatal ER Visits
Number of Prenatal Inpatient Hospitalization







Other Cubes Under 
Development

• Injury Cube (funded through a CDC grant)
• Mental Health/Alcohol Cube funded 

through DMH funds
• Medicaid Cube (all ages)
• Elderly Cube (just received funding to 

development this cube)



The Client Information System
• Web-based HIPAA compliant secure Client Information 

system which tracks South Carolina public sector clients 
and their services across multiple agencies.  

• For Treatment and Operations
• Designed to provide a 12-month rolling history of the 

client’s services. 
• Includes management and summary reports.  
• First phase are Medicaid clients served by the Dept. of 

Health and Human Services.  (Now Operating)  
• Discussions with two other Agencies have begun
• Legal teams involved
• End product will allow the tracking of SC public sector 

clients across multiple agencies to ensure better 
coordination and management. 















Potential of an Integrated Database 
for Environmental Health Research 

and Surveillance
• Integrated Database may be geo-coded
• Overlay environmental data such as air quality 

and water quality either at the geographic level or 
the individual level

• Use the power of full claims-based systems (have 
both a numerator and denominator) to relate 
health and other problems to environmental 
quality

• Can attach environmental measures (air pollution 
counts, water chemicals, etc.) to individual 
records for provider use in health care



Potential of an Integrated 
Database for Environmental 

Health Research and 
Surveillance (Continued)

• With the added power of the integrated database, 
controls can be made for:

Poverty
Race
Behavioral Health
Disabilities, etc.

         Environmental conditions



We all have the same type of data

We choose to cooperate 
differently


